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This policy has been largely adapted from the White Rose Maths Hub Calculation Policy with further material added.

November 2022 

Aims of the Calculation Policy

· Outline appropriate methods to use to teach clarity and understanding in addition, subtraction, multiplication and division across the primary phase
· Clarify progression in mathematics across from EYFS to Key Stage 1 and Key Stage 2
· Ensure that children learn with understanding using the concrete, pictorial and abstract methods shown, and not just through procedural methods to simply be remembered
· Enable pupils to show their understanding using a variety of methods and explain the reasoning behind their findings
The Aims of the Early Years Foundation Stage (EYFS)

The statutory framework for the Early Years Foundation Stage in mathematics aims to ensure that all pupils:

· Develop a strong grounding in number so that all children develop the necessary building blocks to excel mathematically. 
· Children are able to count confidently, develop a deep understanding of the numbers to 10, the relationships between them and the patterns within those numbers. 
· Are provided with frequent and varied opportunities to build and apply their understanding - such as using manipulatives, including small pebbles and ten-frames for organising counting 
· will develop a secure base of knowledge and vocabulary from which mastery of mathematics is built. In addition, it is important that the curriculum includes rich opportunities for children to develop their spatial reasoning skills across all areas of mathematics including shape, space and measures. 
· develop positive attitudes and interests in mathematics, look for patterns and relationships, spot connections, ‘have a go’, talk to adults and peers about what they notice and not be afraid to make mistakes.
The Aims of the Curriculum

The national curriculum for mathematics aims to ensure that all pupils:

· Become fluent in the fundamentals of mathematics, including through varied and frequent practice with increasingly complex problem problems over time, so that pupils develop conceptual understanding and the ability to recall and apply knowledge rapidly and accurately.
· Reason mathematically by following a line of enquiry, conjecturing relationships and generalisations, and developing an argument, justification or proof using mathematical language.
· Can solve problems by applying their mathematics to a variety of routine and non-routine problems with increasing sophistication, including breaking down problems into a series of simpler steps and persevering solutions.





Concrete – Pictorial – Abstract

Concrete – using manipulatives

Pictorial – drawing their own representations of the concrete e.g. number lines, base ten, jottings

Abstract – calculations using numerals and symbols

“Children aged seven to ten years old work in primarily concrete ways and that the abstract notions of mathematics may only be accessible to them through embodiment in practical resources.” Jean Piaget (1951)
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	Reception 
	Year 1
	Year 2
	Year3
	Year 4
	Year 5
	Year 6

	Addition
	Have a deep understanding of number to 10, including the composition of each number.

Subitise (recognise quantities without counting) to 5.

Verbally count beyond 20, recognising the pattern of the counting system.

Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity.

Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (including subtraction facts) and some number bonds to 10, including double facts.

Manipuliatives: Numicon, link cubes, mats


	Add one-digit and two-digit numbers to 20 including zero.

Combining two parts to make a whole: part — whole model.

Starting at the bigger number and counting on.

Regrouping to make 10

	Add a two digit number
and ones.
(Add TO + O): base ten, part-whole models and number lines

Add two, two digit numbers (TO + TO): base ten, place value charts and formal column written method.

Add  a two digit number and tens: base ten and number lines..

Add three one digit numbers: regroup to make 10, base tne, number beads

Using  the inverse to find the missing number
(Difference): base ten, number lines, bar models.
	Column addition with no
regrouping.
(Numbers up to three digits): place value grids, base ten, place value counters, formal column written method.

Column addition with
regrouping.
(Numbers up to three
digits ): place value grids, base ten, place value counters, formal column written method.
	Column method
regrouping ( up to 4 digits): place value grids, place value counters, formal column written method.

Add decimals up to two decimal places: formal column written method.
	Column method
Regrouping with at least 4
digits, including money and measures: place value charts, place value counters and formal column written method.
	Column method
regrouping with several
numbers (increasing complexity) including
money, measure and
decimals with different decimal points: place value charts, place value counters and formal column written methods.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Subtraction
	Have a deep understanding of number to 10, including the composition of each number.

Subitise (recognise quantities without counting) to 5.

Verbally count beyond 20, recognising the pattern of the counting system. 

Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity. 

Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (including subtraction facts) and some number bonds to 10, including double facts.
	Subtract one-digit and two- digit numbers to 20, including zero by:

Taking away ones: counters, diennes, cubes etc, cross out drawn objects to show what has been taken away, number sentences. 

Counting back: bead strings, counters and number lines. 
Find the difference: cubes, bar models, number lines and comparison bar models. 

 Part- Part- Whole model: used to model the inverse.
Make l0: tens frames, number lines, worded problems. 
	Subtract numbers using concrete objects, pictorial representations, and mentally, including:
a two-digit number and ones; a two-digit number and tens and a two two-digit numbers by:

Counting back: number lines. 

Regroup a ten into ten
Ones: cubes, crossing out drawn objects to show what has been taken away.
Partitioning  to subtract without regrouping: cubes, dienes, place value charts and formal column written method. 
Make ten strategy: bead bar/strings and number lines. 

Subtracting TO – TO with regrouping: place values charts, base ten and formal column written method. 
	Column subtraction
without regrouping: base ten, place value charts, place value counters and formal column written method. 
Column subtraction with regrouping: base ten, place value charts, place value counters, draw base ten or PV counters and cross-off and formal column written method.

	Column subtraction
subtract with up to 4 digits
 (with and without regrouping): place value charts, place value counters and formal column written method.

Introduce decimal subtraction through the context of money.  
	Column subtraction
Subtract with at least 4
digits, including money and measures: place value charts, place value counters and formal column written method.
	Column Subtraction
Subtract with increasingly
Iarge and more complex numbers and decimal values

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Multiplication
	Subitise (recognise quantities without counting) to 5.

Verbally count beyond 20, recognising the pattern of the counting system. 
Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity.
Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be distributed equally
	Doubling: cubes, Numicon, partitioning. 

Counting in multiples
/repeating groups: number beads, counters, number lines.

 Repeated addition: cubes, Numicon, real life objects, number lines and bar models.
 
Understanding arrays: counters, cubes, dienes and base ten to show multiplication sentences. 
	Arrays showing
Commutivity: counters and cubes to show multiplication sentences.

Doubling Counting in multiples of 2: dienes, counters, partitioning. 

Counting in multiples of 3, 5, 10 from 0: number beads, counters, bar models, number lines and written sequences.
 
Using the inverse: cubes, inverse pyramids and related facts number sentences. 
	Grid method: place value grids, place value counters.

Expanded short
multiplication
(TO x 0)
Ieading to introduction of
short multiplication
(TO x 0): number grids, formal written expanded and compact method. 
	Expanded short
multiplication (HT0 x 0)
leading to short multiplication (HT0 x 0): grid method, formal written expanded and compact method.
	Column Multiplication
Up to 4 digits by a 1 or 2
digit  number
ThHT0 x O
ThHT0 x TO
Long multiplication for two- digit numbers: area model and long multiplication. 
	Multiply multi-digit numbers
up to 4 digits by a two-digit
whole number using the formal written method of long 
multiplication: long multiplication. 

From Fractions section:
Multiply one-digit numbers with up to two decimal places by whole numbers:
Formal written compact method.  


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Division
	Subitise (recognise quantities without counting) to 5.

Verbally count beyond 20, recognising the pattern of the counting system. 

Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity. 
Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be distributed equally.
	Sharing objects into
Groups: cubes, grouping diagrams and place value counters along a number line.
 
Division as grouping: cubes and grouping diagrams to explain number sentences. 


	Division as sharing and
grouping: cubes, grouping diagrams, counting up on a number line, arrays and bar models
	Division with arrays: cubes and drawing arrays.

Division with and without remainders: grouping diagrams and partitioning. 

Introducing Short division (no remainders, no
regrouping): grouping diagrams, and repeated addition on a number line.
 
Introducing Short division (no remainders,
regrouping): place value charts, place value counters and formal short division written method. 
	Short division
Divide at least 3 digit
numbers by 1 digit. (no regrouping): place value charts, place value counters and formal written short division method. 

Short division Divide at least 3 digit
numbers by 1 digit. 
(regrouping): place value charts, place value counters and formal written short division method. 
	Short Division:
Divide numbers up to 4
digits by a 1 digit number (regrouping): place value grids, place value counters and formal written short division method. 

Divide numbers up to 4 digits by a 2 digit number using the formal written method of short division with remainders: place value grids, place value counters and formal written short division method.  
	Long division:
Divide numbers up to 4 digits by a two-digit whole number using the formal written method of long division, and interpret remainders as whole number remainders, fractions, or by rounding, as appropriate for the context: place value charts, place value grids, ratio charts and formal written long division method. 

Short division: Divide numbers up to 4 digits by a two-digit number using the formal written method of short division where appropriate, interpreting remainders according to the context: place value charts, place value counters and the formal written short division method. 

	
	
	
	
	
	
	
	












Addend: Any of the numbers that are added together.

Sum: The result of adding two or more numbers

Minuend: The first number in a subtraction. The number from which another number is subtracted.
Subtrahend: The number that is to be subtracted. The second number in a subtraction.

Difference: The result of subtracting one number from another. How much one number differs from another.

Division: Division is splitting into equal parts or groups.

Dividend: The amount that you want to divide up.

Divisor: The number you divide by.

Quotient: The answer after you divide one number by another.
Multiplicand: The number that gets multiplied/ the size of the group.
Multiplier: The number that you are multiplying by/ the number of groups.

Product: The answer when two or more numbers are multiplied together.
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	Addition
Reception
	Concrete
	Pictorial
	Abstract

	Have a deep understanding of number to 10, including the composition of each number.

Subitise (recognise quantities without counting) to 5.

Verbally count beyond 20, recognising the pattern of the counting system. 

Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity. 

Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (including subtraction facts) and some number bonds to 10, including double facts.

	





        Describing patterns of odd and even. 



	
Using objects and bar models to answer questions like: How many more to make five?
.
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	Addition
Year 1
	Concrete
	Pictorial
	Abstract

	Combining two parts to make a whole: part – whole model
	
	
	
	6

4
6 + 4 =  	

 	= 6  + 4

Use the part-part whole diagram to move into the abstract.

	
	
	Use cubes and
	Use pictures to add
two numbers together
as group or in a bar.
	

	
	
	diennes to add two
	
	

	
	
	numbers together
	
	

	
	
	either as a group,
	
	

	
	
	part-part-whole
	
	

	
	

10 = 6 + 4
	diagram or as a bar.



8 + 1 = 9
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9

	Starting at the bigger number and counting on
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Start with the larger number and count on the smaller number in one by one to find the answer.
	12 + 5 = 17


Start at the larger number on the number and count on in ones or in one jump to find the answer.


A bar model which encourages children to count on rather than count all.
	12 + 5 = 17

Place the larger number in your head and count on the smaller number to find your answer.
[image: ]
Use a blank number line to count on.

	Regrouping to make 10

This is an essential skill for column addition later.
	

9 + 3 = 12


Start with the bigger number and use the smaller number to make 10.

Use ten frames, bead strings counters/cubes or Numicon.
	[image: ]
Use pictures or a number line. Regroup or partition the smaller number to make 10	3 + 9 = 12



Children to fill in a ten frame with pencils, counters or cubes.
	7 + 4 = 11

If I am seven how many more do I need to make 10? How many more many more do I add on now?


[image: ]




[image: ][image: ]

[image: ][image: ][image: ][image: ][image: ]

	Addition
Year 2
	Concrete
	Pictorial
	Abstract

	Add a two digit number and
ones.
	Continue to develop understanding of partitioning and place value.
	
[image: ]
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	Add TO + O
	41 + 8
	
	

	
	
[image: ]
	
	

	
Add two, two digit numbers TO + TO
	36 + 25 =
	TO + TO using base 10 first before moving onto place value counters.
	After practically using the resources, children to represent
the base 10 in a place
	
36 + 25 =
Children to apply their 
Understanding from their 
use of concrete and
pictorial methods to answer questions using a formal column written method.



	
	
	Continue to develop
	value chart.
	

	
	
	understanding of
partitioning and
	36 + 25 =
	

	
	
	place value.
	
	

	
	
	
	Children can draw
	

	
	
	
	the counters in a
	

	
	
	24 + 15 =
	place grid to help
then solve additions
	



	
	
	Use a number line to support bridging ten.
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Add a two digit number and tens
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Add three one digit numbers
	

[image: ]

4 + 7 + 6 = 17

Put the 4 and 6 together to make 10. Add on the 7.
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Combine the two numbers that make/bridge ten then add on the third.



	Using the inverse to find the missing number.

Difference
	
[image: ]
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Bar Model:
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	Addition 
Year 3
	Concrete
	Pictorial
	Abstract

	
Column addition with no regrouping


Numbers up to three digits.
	
[image: ]
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Column addition with regrouping


Numbers up to three digits.
	
When there are 10 ones in the 1s column we regroup for 1 ten, when there are 10 tens in the 10s column we regroup for 1 hundred.

[image: ]
	
Children to represent the counters in a place value chart circling when they regroup.
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	Measure:
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	Addition Year
4, 5 and 6
	Concrete
	Pictorial
	Abstract

	Year 4: Column method regrouping (up to 4 digits)
	When there are 10 ones in the 1s column we regroup for 1 ten, when there are 10 tens in the 10s column we regroup for 1 hundred. When there are 10 hundreds in the 100s column we regroup for 1 thousand.
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	Year 5: Column method regrouping (with more than 4 digits)

Add decimals with 2 decimal places, including money
	As year 4, including numbers with more than 4 digits.
[image: ]
When there are 10 tenths in the 1/10s column we regroup 10 tenths for 1 one, when there are 10 tens in the 10s column we regroup for 1 hundred. When there are 10 hundreds in the 100s column we regroup for 1 thousand.
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	Year 6:
Add several numbers with increasing complexity.

Including adding money, measure and decimals with different decimal points.
	

Use place value counters as above if still necessary.
	

Use jottings as above if still necessary.
	
[image: ]
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	Subtraction
Reception
	Concrete
	Pictorial
	Abstract

	Have a deep understanding of number to 10, including the composition of each number.

Subitise (recognise quantities without counting) to 5.

Verbally count beyond 20, recognising the pattern of the counting system. 

Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity. 

Automatically recall (without reference to rhymes, counting or other aids) number bonds up to 5 (including subtraction facts) and some number bonds to 10, including double facts.

	




Compose 6 in different ways.


Four bears go camping. How many are in the         tent?
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	Subtraction
Year 1
	Concrete
	Pictorial
	Abstract

	Taking away ones.
	Use physical objects, counters, diennes, cubes etc. to show how objects can be taken away.

[image: ]
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Cross out drawn objects to show what has been taken away.
[image: ]



	
7 – 4 = 3

16 – 9 = 7

	Counting back.
	[image: ]
Move the beads along the bead string as you count backwards in ones.
[image: ]

Move objects away from the group, counting backwards
	
[image: ]

Count back in ones using a number line.
	

Put 13 in your head, count back 4. What number are you at?



	Find the difference
	Compare objects and amounts.


Use cubes to build towers or make bars to find the difference

Use basic bar models with items to find the difference.
	Count on using a number line to find the difference.	+6







[image: ]

[image: ]


	Hannah has 12 grapes and her sister has 5. How many more does Hannah have than her sister?

Helen has 11 plums and her sister has 3. Find the difference between the number of plums.

	Part Part Whole model.
	[image: ]
Link to addition. Use PPW model to model the inverse.
	Use pictorial representations to show the part.
	Move to using numbers within the part part whole model.




	
	If 10 is the whole and 6 is one of the parts, what is the other number?
10 – 6 = 4
	[image: ]
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	Make 10.
	[image: ]

14 – 9 =

Make 14 on the tens frame. Take 4 away to make ten, then take one more away so that you have taken 5.
	
Jump back 3 first, then another 4. Use ten as the stopping point.

Children must be encouraged to draw a number line and be able to interpret one.

[image: ]

	16 – 8

How many do we take off first to get to 10? How many left to take off?














[image: ]


28-6=
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	Subtraction
Year 2
	Concrete
	Pictorial
	Abstract

	Regroup a ten into ten ones.
	[image: ]

20 – 4 = 16

Change a ten into ten ones.
	


[image: ]
	
20 – 4 = 16

	Subtracting without regrouping.
	
43-21 = 22

Use Dienes to show how to partition the number when subtracting without regrouping.






34 – 13 = 21
	
[image: ]	[image: ]

Children draw representations of Dienes and cross off.


[image: ] [image: ]

	
Children to be supported in their understanding by using a formal column method.

43 – 21 = 22
34 – 13 = 21





[image: ]	[image: ]
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	Subtracting TO –TO with regrouping
	
42 – 24 = 18
Start with the ones, can I take away 2 from 2 ones easily? No, I need to exchange one of my tens for ten ones.

[image: ]
Now I can subtract my ones (remove/cross out cubes from the place value mat).
Now look at the tens, can I take away 2 tens from the 3 tens easily? Yes.
	[image: ]
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	Make ten strategy.

Progression should be crossing one ten, crossing more than one ten, crossing the hundreds.
	[image: ]
34 – 28 =

Use a bead bar or bead strings to model counting to next ten and the rest.
	[image: ]
Use a number line to count on to the next ten and then the rest.

[image: ]

	
93 – 76 =



	
	
	Bar Model:

[image: ]
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	Subtraction
Year 3
	Concrete
	Pictorial
	Abstract

	Column subtraction without regrouping.
	75 – 42 =


Use Base 10 to make the bigger number then take the smaller number away.


Show how you partition numbers to subtract.
Again make the larger number first.
	
[image: ]

[image: ]
Draw the base 10 or place value counters alongside the written calculation to help show working.

[image: ]
Children could rub out jottings instead of crossing them out.
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	Column subtraction with regrouping.
	Use base 10 to start with before moving onto place value counters. Start with one exchange before moving onto subtractions with 2 exchanges.

Make the larger number with the place value counters.
[image: ]
Start with the ones, can I take away 8 from 4 easily? I need to exchange one of my tens for ten ones.
[image: ]
Now I can subtract my ones (remove counters from the place value mat).
Now look at the tens, can I take away 8 from the tens easily? I need to exchange one hundred for
ten tens.
	[image: ]
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Draw the counters onto a place value grid and show what you have taken away by crossing out or rubbing out as well as clearly showing the exchanges you make.
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Measure:
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	[image: ]
Now I can take away eight tens and complete my subtraction.

Show the children how the concrete method links to the written method alongside your working. Cross out the numbers when exchanging and show where we write our new amount.
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	Subtraction Year 4, 5 and
6
	Concrete
	Pictorial
	Abstract

	
Year 4 to subtract with up to 4 digits.

Introduce decimal subtraction through context of money.
	
[image: ]
Start with the ones, can I take away 7 from 4 ones easily? I need to exchange one of my tens for ten ones.

[image: ]
Now I can subtract my ones (remove counters from the place value mat).
Now look at the tens, can I take away 2 tens from the 3 tens easily? Yes.
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	[image: ]
Now look at the hundreds, can I take away 4 hundred from 2 hundred? I need to exchange one of my thousands for 10 hundreds.
[image: ]
Now I can complete my calculation.
	
	

	Year 5 –
Subtract with at least 4 digits, including money and measures.
	See Year 4.
	See Year 4.
	[image: ]



	Year 6 – Subtract with increasingly large and more complex numbers and decimal values.
	
	
	[image: ]
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	Multiplication 
Reception
	Concrete
	Pictorial
	Abstract

	Subitise (recognise quantities without counting) to 5.

Verbally count beyond 20, recognising the pattern of the counting system. 

Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity. 
Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be distributed equally

	




Describing the patterns of odd and even. 


‘Doubling up’ using familiar representations. 
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	Multiplication
Year 1
	Concrete
	Pictorial
	Abstract

	
Doubling
	Use practical activities using manipulatives including cubes and Numicon to demonstrate doubling.

[image: ]
	Draw pictures to show how to double numbers.


[image: ]
Children make representations to show counting in multiples.
	Draw pictures to show how to double numbers.
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Counting in multiples
/repeating groups
	[image: ]


Count in multiples supported by concrete objects in equal groups.
	
[image: ]
Children make representations to show counting in multiples.
[image: ]

[image: ]
Use a number line or pictures to continue support in counting in multiples.
	





Count in multiples of a number aloud.

Write sequences with multiples of numbers.

2, 4, 6, 8, 10

5, 10, 15, 20, 24, 30



	

Repeated addition
	
[image: ]

Use different objects to add equal groups.
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	There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there?

2 add 2 add 2 equals 6
[image: ]

[image: ]

[image: ]
Use pictorial including number lines to solve problems.

Children could represent the practical resources in a picture or use a bar model.
	

Write addition sentences to describe objects and pictures.

[image: ]





























[image: ][image: ]

	Understanding arrays
	


Create arrays using counters/cubes/
dienes/ base 10 to show multiplication sentences.
	
Children to represent the arrays pictorially to show their understanding.

[image: ]















	3 x 2 = 6
2 x 5 = 10


[image: ][image: ]
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	Multiplication
Year 2
	Concrete
	Pictorial
	Abstract

	
Arrays showing commutivity
	
[image: ]

Pupils should understand that an array can represent different equations and that, as multiplication is commutative, the order of multiplication does not affect the answer.

[image: ]








	
[image: ]

Use representations of arrays to show different calculations and explore commutativity.

.
	12 = 3 x 4
12 = 4 x 3

Use an array to write multiplication sentences and reinforce repeated addition.


[image: ]










	

Doubling
	Model doubling using dienes and place value counters. Eg. 26 x 2 =

[image: ]
	Draw pictures and representations to show how to double numbers.
[image: ]

	Partition a number and then double each part before recombining it back together

[image: ]



	
Counting in multiples of 2,
3, 5, 10
from 0
	Count the groups as children are counting in the multiples. You could use bar models.

[image: ]
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	Number lines, counting sticks and bar models should be used to show representation of counting in multiples.

[image: ]




	
Count in multiples of a number aloud.



Write sequences with multiples of numbers.

0, 2, 4, 6, 8, 10

0, 3, 6, 9, 12, 15

0, 5, 10, 15, 20, 25, 30


[image: ]












	
Using the inverse

This should be taught alongside division, so pupils learn how they work alongside each other.
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	Multiplication
Year 3
	Concrete
	Pictorial
	Abstract

	
Grid method
	Show the links with arrays first to introduce the grid method.
[image: ]

Move onto place value counters to show how we are finding groups of a number.

We are multiplying by 4 so we need 4 rows.

[image: ]
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If appropriate, NC states that Year 3 should be introduced to a formal written method of short multiplication (TO x O).

Expanded Multiplication:










The children could move onto using short multiplication for TO x O



	
	


We need to regroup 2 tens into 2 hundreds
	
	



[image: ]
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	Multiplication Year 4, 5 and
6
	Concrete
	Pictorial
	Abstract

	Year 4:

Review grid method moving on to 3 digit numbers by 1 digit if children require visual partitioning of digits.
	
Move onto place value counters to show how we are finding groups of a number.

136 x 4 =	We are multiplying by 4 so we need 4 rows.

[image: ]



[image: ]
Add up each column, starting with the ones regrouping where needed.
	

[image: ]
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	Year 4:

Short Multiplication

Numbers up to 3 digits.
	Children can continue to be supported by place value counters at this stage of multiplication.

See above.
	The grid method may be used to show how this relates to a formal written method.

[image: ]
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Year 5 and
Year 6

ThHTO x O 
ThHTO x TO
	Children can continue to be supported by place value counters if necessary.
	See above.
	
[image: ]




	
	
	






















When children start to multiply 3 digit by 3 digit and 4 digit by 2 digit etc., they should be confident with the abstract.
	
In year 5, children are expected to be able to use long multiplication for two digit numbers.
Start with long multiplication, reminding the children about lining up their numbers clearly in columns.

If it helps, children can write out what they are solving next to their answer.











In Year 6, children are expected to multiply multi- digit numbers up to 4 digits by a two-digit whole number using the formal written method of long multiplication.




	
	
	
	
[image: ]

	Year 6:
	
	
	Children are required to multiply one-digit numbers with up to two decimal places by whole numbers (NC-Fractions including decimals)

Remind children that the single digit belongs in the ones column. Line up the decimal points in the question and in the answer.

[image: ]	[image: ]
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	Subtraction
Reception
	Concrete
	Pictorial
	Abstract

	Subitise (recognise quantities without counting) to 5.

Verbally count beyond 20, recognising the pattern of the counting system.

Compare quantities up to 10 in different contexts, recognising when one quantity is greater than, less than or the same as the other quantity.

Explore and represent patterns within numbers up to 10, including evens and odds, double facts and how quantities can be distributed equally.
	




Describing patterns of odd and even. 


Six sweets shared equally between three friends. 
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	Division Year 1
	Concrete
	Pictorial
	Abstract

	Sharing objects into groups

Division as grouping
	Sharing:


[image: ]
Grouping:

I have 10 cubes. Can you group them into 2s?
[image: ]
	Sharing:
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Grouping:
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	Sharing:
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Grouping:

Divide 15 into groups of 5. How many groups are there?
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	Division
Year 2
	Concrete
	Pictorial
	Abstract

	Division as sharing and grouping
	Sharing:
[image: ]

12 ÷ 3 = 4

Grouping:

[image: ]

12 ÷ 3 = 4









Using Arrays:

15 ÷ 3 = 4

	Sharing:

[image: ]

Bar Model:
[image: ]

Think of the bar as a whole. Split it into the number of groups you are dividing by and work out how many would be within each group.
	Sharing:

[image: ]


Grouping:

Divide 28 into groups of 7. How many groups are there?



	
	
	Grouping:
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12 ÷ 3 = 4
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	Division
Year 3
	Concrete
	Pictorial
	Abstract

	Division with arrays
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	Division with and without remainders
	[image: ]
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	Introducing Short division (no remainders)


Grouping with place value counters

(no regrouping)
	Use place value counters to introduce dividing using short division. Where appropriate children to record their response in the short division method.

63 ÷ 3 =
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	Introducing Short division


Grouping with place value counters

(regrouping)
	
96 ÷ 8 =



[image: ]
We need to exchange 1 ten from the tens into 10 ones.
	


[image: ]


Encourage the children to record their answer in the short division format.
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	Division Year 4, 5
and 6
	Concrete
	Pictorial
	Abstract

	Divide at least 3 digit numbers by 1 digit.

(no  regrouping)

Short Division
	Use place value counters to introduce dividing 3 digit numbers using short division. Alongside using the place value counters, children need to record their answer in short division
363 ÷ 3 =




363 ÷ 3 = 121

	Encourage the children to record their answer in the short division format.
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Divide at least 3 digit numbers by 1 digit. (regrouping)

Short Division
	
615 ÷ 5 =



[image: ]

Encourage the children to record their short division calculation alongside their use of place value counters.
	[image: ]


Encourage the children to record their answer in the short division format.
	[image: ]



	Year 5 and 6
Short Division:

Divide at least 4 digit numbers by 1 digit. (regrouping)


Divide numbers up to 4 digits by a two- digit number using the formal written method of short division



Short Division
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Encourage the children to record their answer in the short division format.
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Year 6
Long division:
Divide numbers up to 4 digits by a 2 digit whole number using the formal method of long division, and interpret remainders as whole number remainders, fractions or by rounding, as appropriate for context. 



	Long division using ratio charts

	


















[image: ]























image3.png
"%ﬂatthUBS




image80.jpeg
(4)» 7 +g6) =

(o]

10|

17





image81.png
6+

28




image82.png
28 -6




image83.jpeg




image84.jpeg




image85.jpeg




image86.png
28

28 -6





image87.png
6+

22|

28




image88.png
22

28 -6




image89.jpeg
&) ADDITION




image4.png
Calculafion Policy




image90.jpeg
Aad together the ones first, then the




image91.png
| 100s 10s 1s  |134+225=
e | (o000
[
0| (o000

9




image92.jpeg




image93.png
134
225 +
359





image94.jpeg




image95.jpeg




image96.jpeg
243
368+
611

1 1





image97.png
£ 8.58 +




image98.jpeg
:4]:5]:6)




image5.png
CU

21





image99.jpeg




image100.jpeg




image101.png




image102.jpeg




image103.jpeg




image104.png




image105.jpeg
o |+
) W — -

o IN—
o~ e
|




image106.png
61009

20551
5301
3668+

110579
—




image107.jpeg
Insert zeros for
place holders.




image108.jpeg
Conceptual variation; different ways to ask children to solve 21 + 34

Word problems:
In year 3, there are 21 children and in 21
year 4, there are 34 children.
How many children in total? +34
° ° 21434=55.Prove it 21434=
'

' 1=21+34

21 34 Calculate the sum of twenty-one

and thirty-four.





image6.jpeg




image109.png




image110.png
SUBTRACTION




image111.png





image112.png





image113.jpeg
&) SUBTRACTION




image114.jpeg




image115.jpeg




image116.jpeg




image7.png
"%ﬂatthUBS




image117.jpeg




image118.jpeg




image119.jpeg




image120.jpeg
1n-5=b

b

0123454673410





image121.jpeg
Comparison Bar Models

Draw bars to Uisa s 13 years old, Her sister is 22 years old.
find find the difference in age between them.

the difference
between 2
numbers.





image122.jpeg




image123.jpeg




image124.jpeg




image128.jpeg




image129.jpeg




image8.png
Calculafion Policy




image125.jpeg
9 muE




image131.jpeg
9 muE




image126.jpeg




image127.png




image130.jpeg




image132.jpeg




image133.jpeg




image134.jpeg




image9.png
CU

21





image135.jpeg




image139.jpeg




image136.jpeg




image137.jpeg
&) SUBTRACTION




image138.jpeg
MEL: -




image140.jpeg




image141.png
43—21=27




image142.jpeg




image143.jpeg




image144.jpeg




image7.jpeg




image145.png
21 -
22




image146.png




image147.png




image148.jpeg




image149.png




image150.jpeg
s %0




image151.jpeg




image152.jpeg




image153.png
93-/6=

76

93





image8.jpeg
"%ﬂatthUBS




image154.jpeg
Il [ven
m -




image155.jpeg
&) SUBTRACTION




image156.jpeg




image157.jpeg
176 - 64
176
64 -
112

0980
(1 1}





image158.jpeg




image159.png




image160.png




image161.png
e (o0 .. ...

234
88 -





image162.jpeg




image9.jpeg




image163.jpeg




image164.png
Children may draw base ten or PV counters
and cross off.




image165.png
Column Subtraction

836
254 -
582




image166.png




image167.jpeg




image168.jpeg




image169.jpeg
:4]:5]:6)




image170.png
Th

H
00000 |





image171.jpeg
Th
000 00





image172.jpeg
Th

00 o
00 @\-)'OO
00 @0
44 gz
2 82
S S| 77 7





image10.jpeg




image173.jpeg




image174.png




image175.jpeg




image176.jpeg
L]
ouln

oo
o No
O R [
Row KIS
°—|o
oo
x|

se saros
forpiace-
hoiders.




image177.jpeg




image178.jpeg
Conceptual variation; different ways to ask children to solve 391 - 186

Raj spent £391, Timmy spent £186. 1771 =391-186 Missing digit calculations
° How much more did Raj spend? L=t
391 3 9 D
Calculate the difference between 391 and
OO — oo~ -
391 What is 186 less than 3917 E 05





image179.png
MULTIPLICATION




image180.png
—leels

R





image14.jpeg
"%ﬂatthUBS




image181.png





image182.png





image183.png
&) MULTIPLICATION




image184.jpeg
/ o+0 = M

' m+=

e oo




image185.jpeg
Double 4 is 8




image186.jpeg
16
/ \
0 6

L. L.

0 + 12 =32




image187.jpeg




image188.png




image15.jpeg




image189.jpeg




image190.jpeg
W e I





image191.jpeg




image192.jpeg
fecfse




image193.jpeg
ok Ak kg




image194.jpeg
‘There are 3 sweets in one bag.
How many sweets are in 5 bags
altogether?

343434343

)




image195.jpeg
5+5+5=15

01 23 45678 910111 WS




image196.jpeg
242424242210




image197.jpeg




image198.jpeg




image16.jpeg




image199.jpeg




image200.jpeg




image201.jpeg




image202.jpeg
Q000>

0000
0000




image203.png
&) MULTIPLICATION




image204.jpeg
lots of 5 5 lots of 2




image205.jpeg
Bt

Cosss>
Cre s>
(Coesw >




image206.jpeg
00000
00000

0000 O
Q0000




image207.jpeg
00000
5+5+5=15
3+3+3+3+3=15

5x3=15
a%5=15




image208.jpeg




image11.jpeg




image209.jpeg




image210.png




image211.jpeg
5+5+5+5+5+5+5+5=40

TR RTINRAARATY





image212.jpeg
.‘.‘.*.t‘
O+@+G+G+@a 2

J+




image213.jpeg
Wz, 8N WM,aM Wig,
I F I9

¢ W

s e e

LENTNE NN NN





image214.jpeg
4 x3 =





image215.jpeg




image216.png
LI

ADDDD

110100




image217.png
ax2-8

8-2x4

s-ax2

2-8:4

s-8:2

Show all





image12.png
Mathematical Vocabulary

ones units
s equal to (is the same as) quals
zer0 Oh (the letter o]
‘exchange Stealing
exchanging borrowing.
regrouping
sharing
grouping
groups
‘alculation ‘Generic term of sum or number sentence’
equation
bar model
known.
unknown
whole
part

Addition: 25 multiplicand
} o

8+3:= IFI X 6 multiplier
Addend  Addend Sum 50 product

6 ot

8-3=5 Dividend
T surmend oifre w03 4) g

Minvend  Subtrahend  Difference 1825,

Divisor” Quotient auer





image218.jpeg




image219.jpeg
57

0D

2





image2190.jpeg




image220.jpeg
57

0D

2





image220.png
&) MULTIPLICATION




image221.png
13 x4 =

s

This could also be represented using base ten

4 rows of 10
4 rows of 3




image222.png




image223.jpeg
o
< [sesess
@
[elelclelole]
00000 o¢





image225.jpeg
o
< [sesess
@
[elelclelole]
00000 o¢





image224.jpeg
Children can represent their work with place
value counters in a way that they understand.

They can draw the counters using colours to
show different amounts or just use the circles in
the different columns to show their thinking as
shown below.





image13.jpeg
@eﬁniﬁons




image226.jpeg
Start with multiplying by one digit num-
bers and showing the clear addition
alongside the grid.

X 30 5
7 210 35

210 +35=245




image227.jpeg
Do you
need to
regroup?

We need to regroup 20

onesinto 2 tens

a =224





image229.jpeg
Do you
need to
regroup?

We need to regroup 20

onesinto 2 tens

a =224





image228.jpeg
:4]:5]:6)




image229.png
1364 000000
Create 4 ..“..
groups of ..“..

136. 000000





image230.png
Do you
need to
regroup’?

We need to regroup 20
ones into 2 tens

A





image231.jpeg




image232.png




image233.png




image20.jpeg




image234.png
1200
1308
1





image237.png
1200
1308
1





image235.jpeg
Short Multiplication





image236.jpeg
Short Multiplication





image237.jpeg
w
3
IN

SN
ENLN




image241.jpeg
w
3
IN

SN
ENLN




image238.jpeg
2741

6 6x
16446
164460

180906
1 1




image239.jpeg




image240.png




image242.jpeg
Mai had to swim 23 lengths, 6 times
a week.

How many lengths did she swim in
one week?

With the counters, prove that 6 x 23
=138

Find the product of 6 and 23

Conceptual variation; different ways to ask children to solve 6 x 23

What is the calculation?

What s the product?





image21.png
Mathematical Vocabulary

ones units
s equal to (is the same as) quals
zer0 Oh (the letter o]
‘exchange Stealing
exchanging borrowing.
regrouping
sharing
grouping
groups
‘alculation ‘Generic term of sum or number sentence’
equation
bar model
known.
unknown
whole
part

Addition: 25 multiplicand
} o

8+3:= IFI X 6 multiplier
Addend  Addend Sum 50 product

6 ot

8-3=5 Dividend
T surmend oifre w03 4) g

Minvend  Subtrahend  Difference 1825,

Divisor” Quotient auer





image243.png
DIVISION





image244.png





image245.jpeg




image246.jpeg
d=s

10

1 have 10

cubes, can you
share them

equally in 2

B®

groups?




image247.jpeg
GHEEE




image248.jpeg
@“

12 shared between 3 is 4.




image249.jpeg




image250.png
Put these counters into
groups of two. How many
groups are there?





image22.jpeg
@eﬁniﬁons





image251.jpeg
Share 9 buns

9+3=3




image252.jpeg
& DIVISION




image253.jpeg
) ) )

3
4%




image254.jpeg




image255.png





image256.jpeg




image257.jpeg
20+5=2
Sx?2=20





image258.jpeg
g ol

Divide 28 into 7 groups.
How many are in each




image14.png




image259.jpeg




image260.jpeg
Use number lines for grouping
R

VAVAVAVAR

0123458789 101112




image261.jpeg




image262.jpeg
Link division to multiplication by creating an
array and thinking about the number sentenc-
es that can be created.

Eg15+

15+





image263.jpeg
Draw an array and use lines to split the array
into groups to make multiplication and division
sentences




image264.png
Find the inverse of multiplication and division
sentences by creating eight linking number
sentences.

7x4=28

4x

2





image265.jpeg
14+3=

Divide objects between groups and
see how much is left over

& &8 &5
L2 g 2 3t 2 2





image266.png
20 + 10 with remainders using lollipop sticks. Cuisenaire
rods, above a ruler can also be used.
13-4

Use of lollipop sticks to form wholes- squares are made
because we are dividing by 4.

o000

There are 3 whole squares, with 1 left over.




image267.jpeg
Draw dots and group them to divide an amount
and clearly show a remainder.

OI0I0I60N




image17.jpeg




image268.png
Children to represent the lollipop sticks pictorially.

There are 3 whole squares, with 1 left over.




image269.jpeg
Complete written divisions and show the re-
mainder using r.

29 + 8 = 3 REMAINDER 5
Tt i

dividend divisor quotient remainder




image270.png
15+ 4 - 3 remainder 1
Children should be encouraged to use their
times table facts; they could also represent
repeated addition on a number line.

3 aroups of 4, with 1 left over’




image271.jpeg




image272.jpeg




image273.png




image274.jpeg




image275.png
— |t o™ «Njo
Njoo <o MO

< (q\] (4p]




image276.jpeg
How many groups of

How many groups
8 _inthe units/ones?

of B inthe tens?

DOO




image2760.jpeg
How many groups of

How many groups
8 _inthe units/ones?

of B inthe tens?

DOO




image18.png
el

R




image277.jpeg
How many groups of

How many groups
8 inthe units/ones?

of 8 _inthe tens

nOo Doo





image278.jpeg




image279.png




image280.png




image281.png
121
31363




image282.jpeg
:41:5X:6)




image283.jpeg




image284.jpeg




image285.jpeg




image286.jpeg





image287.jpeg




image288.png
211
4[84 4

321
2/1642

322
3/966




image289.jpeg




image290.jpeg




image291.jpeg




image292.jpeg
Represent the place value counters pictorially.





image293.png
Children to the calculation using the short
division scaffold.

51615




image294.jpeg
Th H i

How many How many How many groups
groups of 6 _in groups of B in of B inthe
the hundreds? the tens?, units/ones?

00





image295.png
0203
612 18




image296.jpeg




image19.png
AESER




image297.jpeg
4 5rl
1[4 96

pmr a5




image298.jpeg
Long division using place value counters
2544 +12

1000s | 100s | 10s 1s
©0 0000|0000 0000 | We can't group 2 thousands into
© groups of 12 so will exchange them.

1s
We can group 24 hundreds 12 2,544

int f 12 which |
into groups of 12 which leaves 24

with Thundred. T





image299.jpeg
After exchanging the hundred, we 12| 2544

have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens. 14
12
2
0212
After exchanging the 2 tens, we 122544
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. i‘;
24
24

0




image300.png




image301.png




image302.jpeg
Long division using place value counters
2544 +12

1000s | 100s | 10s 1s
©0 0000|0000 0000 | We can't group 2 thousands into
© groups of 12 so will exchange them.

1s
We can group 24 hundreds 12 2,544

int f 12 which |
into groups of 12 which leaves 24

with Thundred. T





image303.jpeg
After exchanging the hundred, we 12| 2544

have 14 tens. We can group 12 tens 24
into a group of 12, which leaves 2 tens. 14
12
2
0212
After exchanging the 2 tens, we 122544
have 24 ones. We can group 24 ones 24
into 2 group of 12, which leaves no remainder. i‘;
24
24

0




image304.png




image305.png




image302.png
Long division e.g. 434 + 13

x 31

0 1
31 31)4 3
1

62 3

93 12
124 1.2

155

186

217

248

279

OO NN |WIN|=

—_

310







image303.png
Conceptual variation; different ways to ask children to solve 615 = 5

What is the calculation?
What is the answer?

Using the part whole model below, how
can you divide 615 by 5 without using
short division?

(&)

I have £615 and share it equally
between 5 bank accounts. How much

will be in each account?

615 pupils need to be put into 5
groups. How many will be in each

group?

5(615

615-5=
|_1,=s|5.5

100s

10s

°
°

000

=





image21.jpeg
10





image23.jpeg




image24.jpeg




image26.jpeg




image27.jpeg




image25.jpeg




image28.jpeg




image29.png




image30.png




image32.png




image33.png




image31.png




image34.png




image35.png




image36.png




image38.png




image39.png




image40.png




image41.png




image37.jpeg




image38.jpeg




image42.png




image43.jpeg




image44.jpeg
What is 2 more than 4?
What s the sum of 2 and 47
What s the totel of 4 and 22
442





image45.jpeg




image46.png
Children to develop an understanding
of equality eg.

6+o0=1
6+5=5+0O
6+5=0+4




image47.jpeg




image48.jpeg
]

6+5

FIFIEIEIE





image49.png




image50.png




image51.jpeg
i

[/ee





image55.jpeg




image56.jpeg
]

6+5

FIFIEIEIE





image57.png




image58.png




image59.jpeg
i

[/ee





image52.jpeg
01234567839




image53.jpeg




image62.jpeg
01234567839




image63.jpeg




image54.jpeg
S

10 M 12 13 14 15 16 17 18 19 20




image65.jpeg
S

10 M 12 13 14 15 16 17 18 19 20




image57.jpeg




image1.png
&8 | GHTHOUSE

% ? SCHOOLS PARTNERSHIP
XA




image58.jpeg




image60.jpeg




image61.jpeg




image70.jpeg




image64.jpeg




image65.png




image66.png




image67.jpeg
&) ADDITION




image68.png
usepart 4/ T9Z 242
part whole /\
ISIIONO)

model. 1647




image69.jpeg
Children to represent the base 10 e.g. lines for tens and
dot/crosses for ones.





image2.jpeg




image70.png
al+o=
1+8= 9

® 40+9 = 49
@ O+®
@0 + (9)= 49




image71.jpeg




image72.jpeg




image73.png
3o+2>5=

y; \
30+6  20+5
\Lé_/

50+11 =61




image74.jpeg
25+10

itk e s s mt i




image75.jpeg
27+ 30
+10 +10 +10

NN
R
.27 37 47 57




image76.png




image77.jpeg




image78.jpeg




image79.png




